We evaluated the effect of Paris saponin on inhibition of cervical cancer in mice and on immune regulation in tumor-bearing mice. MTT assay was used to examine the effect of Paris saponin on U14 cell proliferatiosn in vitro; the ascites tumor model of U14 cervical cancer was established to observe the effect of Paris saponin on inhibition of the tumor and on survival time of mice; and serum IL-4 and IFN-γ levels in tumor-bearing mice were detected. The Paris saponin showed significant inhibitory effect on growth of cervical cancer U14 cells both in vitro and in vivo, prolonged the survival time of mice, increased the serum IFN-γ level of tumor-bearing mice, and reduced the serum IL-4 level. The Paris saponin can inhibit U14 cell growth and prolong survival time of mice; it is speculated that the Paris saponin may express its anti-tumor activity by improving the body's immune system.
Introduction
Rhizoma Paridis is the dried rhizome of Paris polyphylla Smith var. yunnanensis (Franch.) Hand.-Mazz. or Paris polyphylla Smith var. chinensis (Franch.) Hara, which belongs to the Liliaceae plant family (Chinese Pharmacopoeia Commission,. 2010). It is bitter, slightly cold, mildly toxic, and can clear heat and remove toxicity, relieve swelling and pain, cool the liver and arrest convulsion. Pharmacological studies have found that its active ingredients have the haemostatic effect (Fu, 2007) , anti-tumor effect , antibacterial effect (Li, 2009 ), anti-inflammatory effect (Zhang, overnight, and extracted three times with heat reflux extraction at 88 o C for 4 hours, the filtrates were combined and ethanol was recovered, then they were dried in vacuo and Rhizoma Paridis total saponins were obtained.
In vitro experiment
The intraperitoneally passaged ascites were extracted from mice under sterile conditions using MTT assay, dispersed into single cell suspension using culture solution, seeded in a 96-well plate with 100 μl each well, and cultured for 24
hours. Culture solution was discarded, and drug-containing culture medium was added (three replicate wells for each drug concentration). Meanwhile, blank control group which was only added with the complete culture solution was set up. After culturing in a 37 o C incubator with 5 % CO 2 and saturated humidity for 48 h and 72 h, each well was added with 20 μL of MTT solution, the culturing was continued for an additional 4 h, then the supernatant was discarded. 150 μL of DMSO was added to each well, and the plate was shaken in a micromixer for 10 min, after the crystalline particles were fully dissolved, absorbance value (A value) of each hole was measured at 490 nm, and the growth inhibition rate (IR) was calculated according to the following formula:Cell growth inhibition rate (%) = (1 -average A value of drug group / average A value of control group) × 100.
In vivo test (Li et al, 2009)
The intraperitoneally passaged ascites were extracted from mice under sterile conditions, the concentration of collected cells was adjusted to 1×10 6 /mL using sterile saline solution, and 0.2 ml was inoculated intraperitoneally into each mouse. 24 h after inoculation, the mice were weighed, grouped and administered; mice were randomly divided into 5 groups, with 10 mice in each group, they were negative control group, positive control group as well as Paris saponin high-and low-dose treatment groups respectively. Positive control group was administered by intraperitoneal injection of 20 mg/kg of cyclophosphamide according to body weight, negative control group was intragastrically administered normal saline, and Paris saponin high-and low-dose groups were intragastrically administered 100 mg/kg and 50 mg/kg of Paris saponin respectively according to body weight for 8 consecutive days. On the 9th day, mice were blood-sampled from eyeballs and sacrificed, ascites of each group were extracted, and the number of ascites tumor cells was counted.
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IFN-γ and IL-4 levels in serum of tumor-bearing mice
Blood was sampled from eyeballs of mice in experimental groups and control groups, and centrifuged at 3000 r/min for 20 min, serum was collected, and IFN-γ and IL-4 levels in serum of each group were measured according to kit instructions.
Effect of Paris saponin on survival time of tumor-bearing mice
Modeling and grouping method was as described above, after continuous administration for 15 days and drug withdrawal, survival time of mice in each group was recorded, and life prolongation rate was calculated according to the following formula.
Life prolongation rate (%) = [(mean survival time of mice in drug treatment group -mean survival time of mice in negative control group) / mean survival time of mice in negative control group] × 100.
Statistical analysis
The results obtained were analyzed using Origin 7.5 statistical software.
Results
The results for in-vitro inhibitory effect of Paris saponin on U14 cells are as follows. The results showed that different doses of Paris saponin (5μg/ml-80μg/ml) had inhibitory effect on U14 cells in vitro, in a concentration-dependent manner, inhibition rate increased with increasing of concentrations, at the same time, it also had certain time-dependency, which was significantly different (p<0.05) compared with the control group (Table 1) . The results for in-vivo anti-tumor effect of Paric saponin in U14 ascites tumor bearing mice are shown in Table 2 .
The results showed that, after intragastric administration of different doses of Paris saponin in tumor-bearing mice, numbers of ascites tumor cells in mice were all significantly reduced, which were significantly different compared with the negative control group, indicating that Paris saponin had an anti-tumor effect in vivo. The results for effect of Paris saponin on serum IFN-γ and IL-4 levels in tumor-bearing mice are as follows (Table 3) . The results show that, compared with the negative control group, serum IFN-γ level in mice of Paris saponin group significantly increased, while IL-4 level significantly decreased. 
Effect on survival time of mice

